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1. A method for percutaneousiy performing a 
foramxnotomy or other surgical procedures i„ the sp ine 
of a human patient, comprising the steps of: 

hu* «. C ! } posteriolaterall y entering a patient's 
back through a puncture wound adjacent to the sp ine L 

posxtxon on the spxne, said wound extending between the 
transverse processes of adjacent vertebrae; and 

< b > conducting a f oraninotomy or other 
surreal procedure on the spine by manipulating 
instruments through the puncture wound; 

(c) wherein in steps (a) and (&) 
****** ally no removal oi healthy tissue is requlred 

it:Lr aiization - - — o foraT:: 

- 14. A method for percutaneously performing a 
foramxnotomy or other surgical procedures in the spine 
of a human patient, comprising the steps of: 
taL k (a> , p0sterio±at erally inserting a cannula 
through a patient's back adjacent to the spine^T 
spaced laterally there* to*, to contact a pr" inetl 
position on the spine, aaid cawmla ^« 
the transverse processes of adjacent vertebrae;^ 
(b) conducting a foraminotomy pr other 



.../2 



(11)13672/95 .jj. 

surreal procedure on the spine by nanipuUting 
ihstrunents through the cannula; 

(o) wherein in steps (a) and (bt 
substantia^ no renovax o £ bealthy tissue is retired 

x wener surgical procedures in 
of a human patient- r.^w- , >- f - s P ine 

P^ient, comprising the steps of 

i-m.- pm,cturin 5 the patients back at a 

location approximately i to 8 centime ! 
midline of the bac* and ,1 JT *"* th * 

said puncture extendi k 

processes of adjacent vertebrae, and creating an 
open ing to the transverse process of a vertla 6; 

lateral fac . * the facet joi nt of 

cannula; " £ ~ J ^ v ^g means into the 

- intervertebral foramen of rST.T* 

(ST) wherein in stens ra. ^ 
substantia^ n0 rsmwal 0( t ^' f"* «> 

to allow visuaiisatioe „, * * is r «J»irea 

the patient ° ' "* — to *>* ">»«.„ of 
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Siste of the IiBBttfelgQ 

a human patient. spine of 

creaC^t^T" 1 C ° nditl ° nS " ^* 

vertebral canal ana individual ner ve M JL 

the intorvertebral foraaon beleTeacT IT 

^e posterior sido of ^""^ On 

P-erior ^ " 
boundaries of th* ^ment. The upper an<J 

•tax only accessible Z v f ° raainal «« * 

amount of ti Ssae n «- 1 *ncision f resect a large 

^.iT a n7 CUy re5P0nSiWe ** **• 
coition, and reaove a portion of the 



inferior articular process or an adjacent portion of 
the vertebrae in order to reach the foramen. Removing 
these vertebral structures causes spinal instability. 
When a portion of the bony structure of the vertebrae 
is not removed, inadequate decompression of the foramen 
occurs which does not alleviate a patient's pain. 
Further, the presently used open back surgical 
procedure subjects the patient to risk of infection, 
scarring, damage to unaffected structures, hospital 
stays of several days or more and extensive 
rehabilitation. 

It would be advantageous to have an arthroscopic 
surgical procedure for treatitg areas of pathology 
found in the foramen which can be approach through 
incisions of less than 3 centimeters while resecting a 
minimum of soft tissue, and only that bony tissue which 
as directly responsible for the patient's symptoms. 

It would also be advantageous to have a procedure 
that can be carried out under local anesthetic in which 
the patxent can leave the hospital on the day of the 
surgery without incurring an overnight stay and avoid 
extensive rehabilitation. 

S amiaarv of the T m«> p w r a 

The invention is directed to a novel method for 
performing arthroscopic surgical procedures in the 
foramen of a spine of a human patient without removing 
any or a substantial amont of healthy tissue, m the 
aethod of the present invention, a surgeon 
posteriolaterally enters a patient's back through a 
puncture wound, adjacent to and spaced laterally from 

sti e „r n !; ^ C ° ntaQt a *" de ^*d Position on the 
spine. *«e wound is generally less than three 

Ho^lT t n 1<mgth ' Perfe " bly 0.50 to 

2.50 centimeters, and extends between the transverse 



conduct, a foraminotomy or other surgical procedure ln 
through the puncture wound. 

i|lBwt - l*** alte ™** embodiment, a cannula can be 
parted through the puncture wound and advanced to the 
transverse process and lateral face of the facet io £ 
of a vertebrae with the procedures be inHerr 12 j * 
«anipu la ting the instruments thro„„h Perforffled ** 
v{ . . through the cannula. 

Viewxng means can be introduced through the cannula 

horiaont., to vertical line of vial ' f ! ** 
abnilwt, the cannula * Preferred 

, tne cannula has an outer diameter of 
hetwee„ ibout „. so to 3 flo ce „ t 

diameter of between about 0 40 to , „„ 
te of lenou.3 aufficlent J eentimetere. ana 

thicXness of variol " . m ' Mata **• " SSUe 
3 to „ oentC^T te f T' ?e " EraUy ^ 

«-* ~* be perfor^d v^'^d^ ~« 

d J-« - present 

Pharmaceuticals and blo-active devices. 

embodiment, set fo«»* ? of «^ lary 

a eplnaw™ 1 ; " ^ PU " - > P-tton of 

verteb"^: " f 1 ^ ^ adjacent 
f tha s P in al column of nq. l; 



FIGURE 3 is a pictorial view of a patient in a 
position for spinal surgery; 

FIGURE 4 is a partially exposed schematic view of 
the placement of an incision in a patient's back; 

FIGURE 5 is a cross-sectional view of the site 
line 3-3 of FIG. 4 showing a cannula inserted in the 
incision illustrated in FIG. 4; 

FIGURE 6 is a posterior plan view of two adjacent 
vertebrae of a human spine illustrating the preferred 
location of a cannula used in the present invention; 

FIGURE 7 is a fragmentary sectional view of a 
cannula used in the present invention; 

FIGURE 8 is a side pi an view of cannulas used in 
the present invention. 

PetaUed pescriPtlnn of Pj2jf££Egg B gbo gjn enjfc 

Before describing the invention in detail, 
reference should be made to PiGs. 1 and 2 which 
illustrate the anatomy of a portion of a human spine 
generally designated by reference numeral 10. A human 
spxne lo is made up' of individual vertebrae 12 and each 
vertebrae 12 includes a centrally located, outwardly 
projecting spinal process 14. Located at the superior 
end of each vertebrae 12, and extending laterally from 
each side, is a transverse process 16. Also at the 
superior end of the vertebrae 12 are two of upwardly 
projecting processes called the superior articular 
facets 18 The superior articular facets is interlock 
with two inferior articular processes 20, which are 
found on the inferior end of each vertebrae 12, forming 
the facet joint 19. 

The space between the superior facet 18 and the 
inferior process 20 of each vertebrae 12 is called the 

iTr^l ' / PediCle 24 attaCheS *>°ve described 
vertebral structures to a vertebral body 26 illustrated 



in PIG. 2. When individual vertebrae 12 are joined 
together as they are in a human spine 10, an opening is 
created between the pedicles 24 of adjacent vertebrae 
12. This opening is called the intervertebral foramen 
28 as shown in PIG. 2. The vetepral foramen of the 
vertebrae 12 form the vertebral canal IS of the spine 
10 through which the spinal cord passes. Individual 
nerve roots pass through each intervertebral foramen 28 
between the vertebrae 12. 

As can be appreciated from the illustrations of 
the spine 10 in figs, i and 2, pathological conditions 
in the area of the foramen 28 are difficult areas to 
reach and operate on because of their location and 
placement in relation to the spinal cord and nerve 
roots. 

The present invention is directed to a method for 
performing arthroscopic spinal procedures in the 
foranen 28 of a spine 10 of a human patient without 
removing substantial amounts of healthy tissue such as 
the inferior articular process 20, portions of the 
lamina 22, or ligaments. 

in the procedure in accordance with the invention, 
a patient P is positioned prone on an operating table 0 
and a f luoroscope P is moved into position as 
illustrated i„ pig. 3 . with the use of the f luoroscope 
F, the midlines of the transverse processes 16 of 
adjacent vertebrae 12 at the level of interest is 
located and the skin of the patient's back B is marked 
along the center line of the vertebrae 12. A puncture 
wound or incision 30, generally less than 3 centimeters 
in length and perferably between about 0.50 to 2 50 
centimeters, is made in the posterolateral portion of 
the patient's back B, adjacent to the spine and spaced 
laterally therefrom as shown in FIG. 4. The incision 30 
is Placed generally about from 1 to 8 centimeters from 



the midline M of the patient's back B depending on the ^ Q 

hone structure of the patient P. 

The incision 30 is carried through the skin, the 
subcutaneous tissue, and the fascial envelope of the 
5 dorsal musculature of the patient's back B. A 
surgeon's finger or other blunt instrument is 
introduced into the incision 30 and the muscle fibers 
are bluntly dissected longitudinally to allow the 
transverse process 22 to be palpitated with the finger 
*° or blunt instrument. The lateral face of the facet 
joint 19 is also palpated with the finger. 

The incision 30 can be kept open with retractors 
(not shown) or, in a preferred embodiment, a cannula 32 
xs used, if the cannula 32 is used, a blunt bullet- 
nosed trocar 33, of a kind routinely used in surgical 
procedures and commercially available and slightly 
smaller than the diameter of the cannula 32, is passed 
into the incision 30 and directed at an angle of 
approximately 30- - «• froa ^ vertical ^ o£ ^ 
20 midline M of the patient's back B. ^ trocar 33 is 

The cannula 32, of the desired diameter and 

«ien passed over the trocar 33 (fig. S) . 
The cannuia 32 is jorftta™, bMlreen ^ 

pco=^„ lS of accent ver tebrM 12 Md is advanced 
to rest apon the lateral fee. of t»e facet joint 19 .„ 
illustrates la pigs. 5 and 6. The 
30 from the incision 30. ™* ««*r » la rcevea 

area CcT 1 " ""^ ^ *" <** 
1 ° 3 alc roscope, nagnifying 
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Bipolar electrocautery is used to ^ tnimm 
mscle attachments of the in*«*^ ca «tar«e the 
alon^ 4.u intertransverse membrane 

along the adjacent margins of th* 6 
16 U well as the 1 * 7 Averse processes 

5 a lflM T ! Ut6ral face of ^cet joint 19 

itch T ° Umt6 lM>t * h °™> * *" uL L 
**ach the muscle fro* the transverse pro Cesses 1S . „ 
the facet joint 19, The curetta „ prccesses « *nq 
of the foramen 28 a „! ! ° e * terS ^ 

<-t shown) are ted t T^L*? "* 
in*^ dissect away the 

intertransverse membrane tissue ' 

denying nerve root. ** 

vUl reveal the ^ " 

a P °" ion - ^ vertet a Tca^l th 
above and below the nerve root anf 24 
lies i„ the foraminal Zl *"* 

-omp^lt - - -en 

^e central neural sac »1J 1126 di " Ctllr into 

Possible to palpitate u ^truments, it is 

below the enS tol ' Sub ~ticular zone above and 

T to the vertebral canal is „ 
order to viaause this ! ^ l5, H <»*ver, 1„ 
i. nectary to eepw ™ dl " =t *»P«tion, it 
"Mch „ turZornerT ^ « option 

osteophyte* of ^ ..-JT?""' and »«9l»»» 
«™» the inci^nTor "f «" * «««ea 
"jW and curvedZrl ° ean ° UU " "** — U 

"tertraneveree Lion »h " ,SCeoto » 1 «. 

fixation in «i ^ ^" ™ ^"eon, pedicie ecrev 

appropriate i^ZlLTlTjT™ 

" or cannula 32 on erler ! """"I* °" 1bo1 *">" 

- — Poeeihie to rrjtan^one 8 " 

cnan one cannula 32 in a 
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^lateral approach if the pathological condition in 
the area indicates that the procedure needs to be 
carried out using two seller cannula with this 
approach. Additionally, the delivery of 

Pharmaceuticals and bio-active devices, such as 

genetically engineered drugs, can be introduced into 

this area through the cannula 32. 

When the surgical procedure is co»pleted, the 

~e 52 ^ "* ^ >° - be closed 

verteSr/TT " ^ 32 in to the 

vertebral structures allows the cannula 32 * n u 7 

vertical. There are no structural restraint * u 

™ a vertical a*is perpendicular to the B idll„e it Ir 
tne patient's back in order to look into th7, 
and across <-„ *->. * nto the foramen 28 

diso "l t l t *° ° ent " 1 *«l ■»« »d the ^trai 

t^J °"»"»'» " loca« OT betwa ra th. 

transverse processes i Sa ^ fct , e 

facet 1oi«/, 0 the lateral fac * ^ the 

cacet joint 19 prevents the cannula %-> ^ 

below the level of *k nnUla 32 fron Penetrating 

T ieVel of **■ intertransverse pi a „ e . 

m a preferred embodiment - 
fft _ A . - u - uaenc » the cannula 32 is 

:::: r;: Lrrr,""^- — - . 

Pom™ 3,ta a Ln ar 3 6 Cy ^fr 1 tUbe wm * 
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"ce 38 aM an external surface 40 with «,„ „ 

«i<tht taper as sac™ ln fics. 7^ . 1' bSVl ' 19 4 
diameter o£ the canm,l» „ 1,10 oute * 

sufficient to acco^olte t l " 

Wtat'l tissue whtlull^ "* ' « 

- * approach * ^ **— 

centiaeters while T WCX * l0ns <* *« Ulan 3 

invenMee „„ . UoM ^ ™ »«hod of th. present 

local anesthetic whicH^T "" iM 001 

stimulate the nerve r "* eB * M " «• ^ceon te 

- « >ocal anemic I ir:,?" « — «•»• ra . 
J «ve the hospital „!„ UOVS to 

<* invasion JS^T^'" * 

*™ the spirit or scope If 1 *■""*>.■ 

» the accoep aBylag 0,0 """"Ion as set forth 
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THE C^ M s DEFINING THE XNVEN^ON ARE AS FOLLOWS- 
forJL- ^ Per ^— » P-for^ng a 

M 0th6r 3Ur9iCal ~~ I" t h I spi » e 
of a human patlent , conprising ^ ^ ^ 

back throuoh'a ********** Bering a patients 
oacx tnrough a puncture wound adiacent • 
spaced laterally therein T SPlne and 

portion on tte sotr C ° n ^ Ct * predet «-ined 

on uie spine, said wound extendi™ k~*. 
transverse process extendang between the 

Pr0CeeSes of a^acent vertebrae; and 

surgical Jo. Z^ 111 * 3 ^inoto^ or other 



4 ny «ani 

, 2 lnStrUJ2ents ^ugh the puncture wound; 

13 . 4 {C> wher,ain ^ steps (a^ and (b) 

" substantial! v ™ , . . ' (D ' 



to .How vW ljatlon o« J"^"? " 
tHe patW. ° th * of 

m langth. 9eMrally leM *»" » Meters 

4. The method of claim 3 W K pri> ,„ 

step, « : "* ° f ° la » >• cc^pasin, tie 



(e) passing a cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(£) removing the trocar from the wound. 

s, «cha method of claim 5, wherein the cannula 
has an outer diameter between. about 0.50 to 3.00 
centimeters and is of a length between about 2.0 to 
10.00 centimeters. 

7. The method of claim 6, wherein the cannula 
has an internal bore of between about 0.4O to 2.90 
centimeters. 

8. The method of claim 5, wherein the cannula is 
ad 3 ustable in its angulation to accommodate a cephalad 
to caudad and horizontal to vertical line of vision. 

9. The method of claim 1, further comprising the 
step of visualizing certain areas for direct inspection 
with vxewing means having the capability of turnino 
corners. ' ' 

10. The method of claim 1, wherein the 
foraminotomy includes decompressions. 

11. The method of claim l, wherein the 
foraminotomy includes discectomies. 

12. The method of claim l, wherein the other 
surgical procedures include fusions. 

13. The method of claim l r wherein the other 
surgacal procedures include the delivery of 
Pharmaceuticals and bio^ctive devices 
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14. A method for percutaneously performing a 
foraminotomy or other surgical procedures in the spine 
of a human patient, coaprising the steps of, 

(a) posteriolaterally inserting a cannula 
through a patient's back adjacent to the spine and 
spaced laterally therefrom, to contact a predetermined 
position on the spine, said cannula inserted between 
the transverse processes of adjacent vertebrae; and 

(b) conducting a foraminotomy of other 
surgical procedure on the spine by manipulating 
instruments through the cannula; 

(e) wherein in steps (a) and (b) 
substantially no removal of healthy tissue is required 

^L V r ll2ati0n " ~ — * - — of 

15. The method of claim I i4 , further comprising 
the step of viewing the foraminotomy or other surgical 
procedure under fluoroscopic X-ray. 

16. The method of claim l 4 , wherein the puncture 

vound^ meth ° d ° f ClaiB 16 ' whe ~*" the puncture ' 

wound is between about 0.50 to 2.50 centimeters. 

the s"ps 7: aSth0d " ^ -prising 

- directing Z^l'T^T '~ ^ 
30 to off tZ , !!? Mgle 0f a PP^Jcimately 

Patient bac,? vettic al axis of , midline of a 



- 13 - 



(e) passing the cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(f) removing the trocar from the wound. 

19. The method of claim 14, wherein the cannula 
has an outer diameter between about 0,50 to 3.00 
centimeters and is of a length between about 2.0 to 
10.0 centimeters. 

20. The method of claim 19, wherein the cannula 
has an internal bore of between about 0.40 to 2.90 
centimeters. 

21. The method of claim 14, wherein the cannula 
is adjustable in its angulation to accommodate a 
cephalad to caudad and horizontal to vertical line of 
vision. 

22. The method of claim 14, further comprising 
the step of visualizing certain areas for direct 
inspection with viewing means having the capability of 
turning corners* 

23. The method of claim 14, wherein the 
foraminotomy includes decompressions. 

24.. The method of claim 14, wherein the 
foraminotomy includes discectomies. 

25. The method of claim 14, wherein the other 
surgical procedures include fusions. 
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GUrcr - al n The ? Bthod of wherein the other 

surgical procedures delude the delivery of 
3 Pharmaceuticals and bio-active devices 

1 27. a Method for percutaneously performing • 

! foraainotony or other S tir n 4„ a i I P^wmwg a 

4 ocna * surgical procedures in 
: of a human Dati-t,*- - j , wes ln spxne 

n P ati «nt, comprising the steps of $ 

^ PUnCtlirln9 ^ Patient's back at a 
processes of adjacent vertebrae and 

toraaen of the vertebrae; 

28. The method of claim 27 ft^„ 
the step of viewing the foraTinL Rising 
Procedure under fluoroscIpLT^ " ^ 
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29- The method of claim 27 , wherein the puncture 
wound is an incision generally less than 3 centimeters 
in length* 

30. The method of claim 29, wherein the puncture 
wound is between about 0.50 to 2.50 centimeters. 

31. The method of claim 27, further comprising 
the steps of: 

(h) passing a trocar into the puncture wound 
and directing the trocar at an angie of approximately 
30 to 45" off the vertical axis of a midline of a 
patient's back; 

(i) passing the cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(j)- removing the trocar from the wound. 

32. The method of claim 27, wherein the cannula 
has ah outer diameter between about 0.50 to 3.00 
centimeters and is of a length between about 2.0 to 
10.00 centimeters. 

33. The method of claim 32, wherein the cannula 
has an internal bore of between about 0.40 to 2.90 
centimeters. 

34. The method of claim 27, wherein the cannula 
is adjustable in its angulation to accommodate a 
cephalad to caudad and horizontal to vertical line of 
vision. 

35. The method of claim 27, further comprising 
the step of visualizing certain areas for direct 
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36. The method of claim 27, wherein the 
foraainotony includes decompressions. 

37. The method of claim 27 , wherein the 
foraminotomy includes discectomies. 

_ **' TOe Bethod <* 27, wherein the other 

surgical procedures include fusions. 

suroica 9 ; r h ° d °* ^ the other 

ZL !f° ^ lnClUde d ^very of 
Pharmaceuticals and bio-active devices 
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or otL™ " P,r0Ut * n ° 0U,lY for^inetony 

patient .ub.tantl.Uy „ hex.lnb.for. described with 
reference to the drawn... . 

diecloeed herein or referred to or indicated In the 
'Plication end/or cUi™ of thl3 appUcatl * n 



DATED thi 8 FOURTH day of APRIL 1993 
Spinecare Medical Group 

by DAVIBS COLLISON CAVE 

Patent Attorneys for the applicant^, 
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